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KuiBcbkuil HallioHaNbHU yHIBEpCUTET OYAIBHULTBA 1 apXiTEKTypH

JTOCJALI)KEHHSAA KAPTOMETPUYHMX OITEPAILIIIA
B CEPEJOBHMIII T'IC

Hocniosceno memoou ma MONCIUBOCMI  BUSHAUEHHA MEPUMopill  niowy
mepumopitl.  Ha  enincoioi  CMaHOApPMHUMU ~ Memooamu 8  cepedosuwyi
eeoingpopmayitnoi cucmemu ArcGIS for Desktop by ESRI. Bcmanoeneno, wo
cmanoapmuumu 3acobamu 2eoingopmayiinoi cucmemu ArcGIS eusnavennss niowy
mepumopiu 30iticHioembca 3a gopmynamu Iaycca na niowuni 6e3 6paxyeaHHs.
KapmoepaghiuHux npoexyitl ma KpugusHu 3emi.

Knrwouosi cnosa: eusHauenns niow, mepumopii, KapmomempuyHi onepayii 6
cepeoosuwyi I'IC.

AxtyansHicTb. Crpimkuil possurok ['IC, sk iHcTpymeHTa aist poboTh 3
IIPOCTOPOBUMH JaHUMH, Ta il Pe3yJbTaTUBHICTH 32 ocTaHHI 20 POKIB 3yMOBIIOIOTH
BIIPOBAKCHHS TAaKUX CHCTEM 1 TEXHOJIOTIT Maibke B KOXHIW rairy3i BUpOOHUIITBA Ta
chepi HamaHHA TmOcHyr. Po3BUTOK TeoiHpOpMamiHHUX TEXHOJOTIH CHpHse
BUKOPHCTAHHIO CTPOTHX KOMII'IOTEPHUX METOMAIB Al BUKOHAHHS PI3HOMAaHITHHX
KapTOMETPUIHUX OTIepalliif Ha emirmcoisi.

B Tenepimmniit yac y HaykoBo-mocmigHOMY IHCTHTYTI reozesii i xaprorpadii
BUKOHYIOTBCS TOCHIKEHHSI KAPTOMETPUYHHUX OTepalliil Ha eNINCoii B CepeIOBHIII
pizHomaniTHEX ['IC, 30Kkpema pilleHHs NpsAMUX Ta 00EPHEHHX I'e0JIe3UYHUX 3a/1a4 Ha
eJlincoii, BU3HAUCHHS reo/ie3nyHnX koopauHat B ta L na enincoini Kpacoscbkoro
10 TPSIMOKYTHMM KOOpAMHaTaM X, y B mpoekuii ['aycca-Kprorepa, BH3HaueHHS
MPAMOKYTHHX KOOpAMHAT X, y B mpoekuii ['aycca-Kprorepa mo reome3snaHnM
koopauHataM B Ta L mHa emimcoini KpacoBcekoro, mepeTBOpeHHS MPSIMOKYTHHX
KOOpAMHAT X, y B mpoekii ['aycca-Kprorepa i3 omniei 30HM B iHIIY, BU3HAYCHHS
Ion| TepuTopiii Ha emincoimi Ta iHmI. B crarTi mpHBOIATBCS pe3yNbTATH
JIOCITI/DKEHb BU3HAUYCHHS IUIONI TEPUTOPIM Ha ENINCOiAl CTaHAAPTHUMH 3ac00aMu
ArcGIS.

MeTo10 pod0TH € JOCTIKCHHSI TOYHOCTI BU3HAUCHHS IUIOMII TEPUTOPIA Ha
emmcoini KpacoBchbKkoro mo MpsSMOKYTHHM KOOpIMHATaM X, y B mpoekmii [aycca-
Kprorepa cranmaptanmu 3acobamu ArcGIS.

PesyabTatn pocaimxenb. EmmipuuHi mocmikeHHS Oylno BHKOHAaHO B
cepenosuy ArcGIS for Desktop 10.5 by ESRI. 3aransna MeTonuka eKClIEpUMEHTIB
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moJisiTana B CTaTHCTHYHOMY IIOPIBHSHHI 3HaUeHb KapTOMETPHYHUX BIIACTHBOCTEH
TeONPOCTOPOBUX O0’€KTiB, BH3HAUCHWX AHATITHYHUMH METOJAAMH SK €TaJOHHOI
MOJIeJTi Ta 3HAUYCHHAMH, OTPUMAaHNX CTAaHIAPTHUMHE 3acobamu B cepemoBuii ArcGIS.
IIpoBeneHHs eKCIePUMEHTATBHUX POOIT BKIFOYAIO0 BUKOHAHHS TaKUX CTaIliB:

— pO3pOOJICHHS ETAJIOHHOI MOAENi aHATITUYHMMH METO/aMH BKIIIOYAIOYH
CTHCIHH OTJs (opMy1, OOTpYHTYBaHHS BHOOPY GOpMyII, TOUHICT (HOPMYIL;

— CTBOPCHHS MacHWBY KOHTPOJBHUX TEPUTOPIH, OMIiHKA PEIPe3eHTaTHBHOCTI
iX MacuBy, mporpamMyBaHHs BHOpaHmx Qopmyn B cepenoBuini MATLAB,
JIOKYMEHTYBaHHS CIICHapil0 BUKOHAHHS OOYHMCIICHHS IUIONI TEPUTOPii Ha eImcoimi
KpacoBcbkoro mo mpsSMOKYTHHM KOOpAWHAaTaM X, y B mpoektii ['ayca-Kprorepa
nepepaxyHKy KOOpHHAT;

— TPOBEAEHHS EKCIIEpUMEHTY B cepenoBuuli ArcGIS: onuc BHXigHHX Jar i
CHCTEM BIIIIKY, BBEJCHHS MAaCHBY TCPUTOpil, BU3HAUCHHS IUIOMI, EKCIOPT
pe3yiIbTaTiB, JOKYMEHTYBAHHS CIICHAPIIO MPOBEACHHS EKCIICPHMEHTY;

— CTaTUCTHUYHUH aHaJi3 OTPUMAaHUX PE3yiIbTAaTIB,

ETtanoHHrMy MOIEISIMH JUTSL TOCITiPKEHHS OYJIN MIPHIHHATI 8§ YMOBHUX JiJISTHOK
KBazapaTHOI GopMu 3i cTOpoHOIO | KM, siki Oynu po3MillleHHI B 6-iif 30HI MPOEKIIii
I"aycca-Kprorepa B inTepBaini 50 kM BiJ ocboBOTo MepHiany Ha Bigcrani 5550000 m
BiJl €KBaTOpA.

Bu3HaueHHS IUIONI CTAJIOHHUX MOJCNCH aHANITHYHHM METOIOM OyIlo
BHKOHAHO 3 BUKOPHCTaHHAM (opMyln, HaBeleHHX y pobOoti [1], 3a momomororo
nporpamuoro 3acoby MATLAB R2013b (Bepcis 8.2) (puc. 1).

BuxigHuMu JaHUMU CHCTEMaMH KOOpAWHAT Oyiu oOpaHi 6-a 30Ha B TPOEKITil
I'ayca-Kprorepa 3 ocboBuM MepuaianoMm 33° Ta pedepenu-enincoin KpacoBcpkoro,
JaTyMH SIKUX HaBeJeHo y Tabiuui 1 i Tabauui 2 BiANOBIAHO.

4\ MATLAB R2013b = -Eh 25
HOME PLOTS APPS. WARIABLE vEW 2P S e S () s=arch Documentation B =
OF  fopen = rows p— L BB % rranspose
New fom Pt w (1 i hsert Deete _ || Sort ~
Selection - = - ~ —
== EmE » C: » Users » Danil » Documents » MATLAB - 2
Cu.. ® | [ Veriables - ap © x
L[ e x| Name Min Max  Class
=R [ 10x10 double a=id o 9 double
= - =R o 9 double
u : 2 = = = U Z - ap 0 00448 double
) T 0.0022 00050 0.0088 00138 oos: - | o lgwes qoune
> 0 49166e-04 0.0020 0.0044 00079 00123 0017]
5 0 43020c 04 0.0017 0.0030 00060, 00108 oo1s)
3 U sosracus 0015 0033 V00 vaoss vo1s|=
s 0 30723c-04 0.0012 00028 00040 0.0077 o011
- 0 satmiens  emiens 00075 o003 o008t 000
B 0 18437c0s 7574804 00017 00029 0.0045 0.006¢
s 0 12291c-04 45166004 00011 00020 00031 0.008
s 0 61457c-05  24583c-04  5.5711e-04  98331c-04 00015 0002
10 o o o o o o -
Command Window ®
>> dP = P*((y-."2)./ (63787°2))7;
frx o 5 ;

Command History ®
= %-— 19.10.2018 22:13 ——%
Dotai ~ LA — D ((y-"2) ./ (637872)):

Puc. 1. Peanizaiiist aHaTiTHYHOrO METOLY Y IPOTPAMHOMY
3acobi MATLAB R2013b
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XapakTepuCTHKa CUCTEMU KOOPJL

B npoekuii ["ayca-Kprorepa (3rizHo matymi

Tabmms 1.
uHat Pulkovo 1942
B cucteM KoopauHaT ArcGIS)

Projected Coordinate System: Pulkovo 1942 GK Zone 6
Projection: Gauss_Kruger

False Easting: 6500000,00000000
False Northing: 0,00000000
Central Meridian: 33,00000000
Scale Factor: 1,00000000
Latitude_Of Origin: 0,00000000

Linear Unit: Meter

Ta0mwms 2.
Xapakrepuctuka cucteMu koopauHat Pulkovo 1942
(3rigHO maTtymiB cucteM koopauHat ArcGIS)
Geographic Coordinate System: GCS Pulkovo 1942
WKID: 4284
Authority: EPSG
Angular Unit: Degree (0,0174532925199433)
Prime Meridian: Greenwich (0,0)
Datum: D Pulkovo 1942
Spheroid: Krasovsky 1940
Semimajor Axis: 6378245,0
Semiminor Axis: 6356863,018773047
Inverse Flattening: 298,3

B cepenoBunti ArcGIS Oyno cTBOpEHO BiINOBITHUH IIap 3 THIIOM T€OMETpil
Polygon, sixkuii MiCTHB re0npOCTOPOBi 00’ €KTH aH:

aJIOT1YHI €TAJOHHUM MOJIEIISIM.

Table
SRR AL 1

Area_exp_d4

O x

OBJECTID * SHAPE* | SHAPE Length | SHAPE

Area Area

Polygon ZM 4000

1000000

1000000

Polygon ZM 4000

1000000

1000000

Polygon ZM 4000

1000000

1000000

Polygon ZM 4000

1000000

1000000

Polygon ZM 4000

1000000

1000000

Polygon ZM 4000

1000000

1000000

Polygon ZM 4000

1000000

1000000

o [Ga [~ | [en | | =

Polygon ZM 4000

1000000

1000000

(LI |

0r M E (0 out of 8 Selected)

Points_exp_4

Puc. 2. ATpuOyTuBHa TaOIHI TEOIPOCTOPOBUX 00’ €KTIB /ISl BUKOHAHHS EKCIICPHUMEHTY

EMITIPUYHAM METOJIOM
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[parroroun B cucremi koopauaat Pulkovo 1942 GK Zone 6, 3a 10m1oMororo
Calculate Geometry BuzHaueHo mionli B mpoekiii ['aycca-Kprorepa (puc. 3).

Calculate Geometry

S

Property:

Units:

Area

-

Coordinate System
@) Uge coordinate system of the data source:
PCS: Pulkovo 1942 GK Zone 6

" Use coordinate system of the data frame:
PCS: Pulkovo 1942 GK Zone 6

Square Meters [sg m]

-

Caloulate selected records only

About calculating geometry

Puc. 3. Bikno Calculate Geometry 1 BU3HAUCHHS

wionti B poekiii ["ayca-Kprorepa

Pi3HuIs Mk 3HAYEHHSIMU IIJIONI, PO3PAXOBAHUX Ha JEKapTOBiH TuIOmuMHI (Pet)
Ta B mpoekuii ['aycca-Kprorepa 3 ypaxyBaHHSIM TONpPAaBKH 3a pPEIyKyBaHHS Ha

noBepxHio emincoiga (P'y;) aHANITAYHUM METOJOM, Ta IUIONI TEONMPOCTOPOBHX

00’ekTiB, po3paxoBaHux B cepenosuili ArcGIS, no3Bosse 3poOUTH BHUCHOBOK, IO
crannapTHi 3acobu naHoi I'IC BH3HauaroTh IUIONly OE3MOCEPEHBO B AEKAPTOBIH
cucremi koopauHat (tadn. 3). ['padigHo 3aMekHICTH MiX IUIOMEI0 00’€KTa, HOTO
BIZICTAaHHIO Bill OCBOBOTO MEpHAiaHA Ta BEIUYMHOIO IIONPABKH 33 PEAyKyBaHHS Ha
TTOBEPXHIO €JIIICOi/Ia MPEICTABICHO HA PUCYHKY 4.

Tabmus 3.
Pi3HuIsI 1011 €TaNOHHUX Mojienei Ta y cepenosui ['1C

1211\74 Pop kM2 | Paregrs) KM Pet _KI:/IAZrcGIS ) 8p, kM2 P’ kM2 [Pet —K::;z\rcclsL

1 2 3 4 5 6 7

50 1 1 0 0 1 0
100 1 1 0 -0,00006394 | 0,9999361 0,000063940
150 1 1 0 -0,00025576 | 0,9997442 0,000255759
200 1 1 0 -0,00057546 | 0,9994245 0,000575458
250 1 1 0 -0,00102306 | 0,9989769 0,001023061
300 1 1 0 -0,00159852 | 0,9984015 0,00159852
350 1 1 0 -0,00230186 | 0,9976981 0,002301858
400 1 1 0 -0,00313308 | 0,9968669 0,003133075
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Puc.4. I'padik 3a51e:KHOCTI MOMPABKH BiJ| IUIOLII 3eMENbHOT AUISHKH Ta CepeHbOI BiZICTaHI MiX
HEI0 Ta OCbOBUM MEpHIiaHOM 30HU

[Tonepenni nocmimKeHHS OJHIET 13 BAXKIMBHUX XapaKTEPUCTHK 3eMIIEYCTPOIO Ta
KagacTpy — IUIOINI TEPUTOpid, cBig4aTh mpo Te, mo cepeposume [IC mms
OOYHCIICHHS TUTONI TEPUTOPil, HE 3BaKalOUM Ha HASBHICTh JACTANBHHUX IaTyMiB
pedepeHn-emincoinis, CucTeM KOOPIAMHAT Ta MPOCKIliH, MO0 BUKOPHUCTOBYIOTHCS, HE
BpaxoBYye BEIWYHHY X 30UIbIIeHHS B mpoekii ['ayca-Kprorepa, mo Bu3HadaeThCs 3a
dhopmyoro (2) Ta popmyitoro (3):

P, =P, +5,, @)
2
Sp= —%&, 3)

Ie y, — CepeiHs BiJCTaHb MK OCHOBHM MEPHIiaHOM 30HU Ta 3€MENbHOINO
JISHKOIO;

R, — cepenHiii pafiyc kpuu3Hu enincoina Kpacoscbkoro, sxuil ais repuropii
VYkpainu ckiiagae 6378 k.

P, — obuncnena nona 3eMebHOI JiaaHKK Ha miomuHi ['aycca-Kprorepa.

Jis o0urcIeHHs o] 3eMeIbHUX JUISTHOK Ha MOBEPXHI pedepeHIl-emncoiny
HEeoOXiJHO y 3HaueHHs IuIoli, sika B npoekuii ['aycca-Kprorepa, BBecTH 3a3HaueHy
TnonpaBKy i Toji mioma 3emenbHoi Ainsanku (P'o) He Gyne 3amexaTw Hi Bin AKoi
CHCTeMH KOOpIuHAT Ha romuHi ["aycca-Kprorepa [1].

JlocnipkeHHsT BU3HAYEHHS IUIONI TI'€ONPOCTOPOBHX OO’€KTIB JOBOXUTH, IO
cTannaptHi 3acoon ArcGIS oO0UnCITIOOTh 11 Ha IeKapTOBil TUIOIIHMHI 0€3 BpaXyBaHHS
KPUBH3HH 3eMJIi, 0 00YMOBITIOE aKTyalbHICTh PO3pOOICHHS BIAMOBIIHOI arumiKariii,
sika Oyzie BpaXxOBYBaTH TONPABKHU 3a PEAYKYBaHHs Ha MOBEPXHIO eJlicoia.

BucHoBku. PesynbraTM npoBeneHHMX JOCIHIDKEHb IO3BOJISIOTH 3pOOUTH
BUCHOBOK, IO JJIsI BUKOPUCTAHHS MporpamHoro 3aco0y ArcGIS npu BupimeHHi
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TCO/IC3NYHNX, 3CEMJICBIIOPSAIHUX Ta KaJacTPOBUX 3amad HEOOXiTHO pPO3pOOHTH
aruTikamii, IO JO03BOJATH 3HAYHO MiABHIIUTH TOYHICTE KapTOMETPUYHUX
BIIACTHBOCTEH (IIepUMETp, KYTH HaXWIIy, €KCIO3WINi CXWIiB, 30HH BHUIUMOCTI) 3
ypaxyBaHHIM KPUBH3HU 3EMIIL.
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HUCCJIEJOBAHUE KAPTOMETPUYECKHX
OIEPAIHIA B CPEJIE TIC

HccnenoBansl METOABI M BO3MOXXHOCTH OIIPEAEICHHS IUIOMAACH TeppUTOpHiA
Ha JJUINIICOWE CTaHAApPTHBIMH METOAAaMH B Cpefie TeOMH(POPMAIIMOHHOW CHCTEMBI
ArcGIS for Desktop by ESRI. YcrtaHoBneHO, YTO CTaHIApTHBIMH CPEICTBAMHU
reonHpopmanonHoll cuctembl ArcGIS onpenenenue ruromianei TeppuTopuii
ocymecTBiseTcs 1o gopmynam ["aycca Ha miockocTy 6e3 yuera Kaprorpaduueckux
MPOEKUUN U KPUBU3HBI 3EMIIH.

KiroueBbie cnoBa: ompezeneHne IUIONMIAJeH TEPPUTOPHA, KapTOMETPUIECKHUE
onepanuu B cpeae ['MC.

DSc, professor Karpinskyi . O., Kin D.O.,
Kyiv National University of Construction and Architecture

RESEARCH CARTOMETRIC OPERATIONS
IN THE ENVIRONMENT OF GIS

The methods and possibilities of calculating areas of territories on the ellipsoid
by standard methods in the environment of the geographic information system
ArcGIS for Desktop by ESRI are researched. It has been established that the standard
methods of the geographic information system ArcGIS calculating areas of the
territories using the Gauss formulas in the plane without taking into account the
cartographic projections and the curvature of the Earth.

Key words: calculating areas of territories, cartometric operations in the
environment of GIS



